INTRODUCTION
============

Epidemiological studies classify humeral fracture the seventh most common in the human body, and fracture of the proximal portion corresponds to about 80% of the humerus fractures. Its incidence is 63-73 cases per 100.000 inhabitants, predominantly in the elderly. It is estimated that about 80% of individuals with this type of fracture are over 60 years old and it is more common in females, by a ratio of three women to every man.[@B1] [@B6]

The main mechanisms of injury for this type of fracture are falls from height over the outstretched hand with the elbow to the ground in external rotation associated with shoulder abduction, or by direct trauma on the lateral side of the shoulder.[@B6] [@B8]

Some studies have shown that besides low bone density, other factors such as low levels of physical activity, decreased visual acuity and history of previous falls justify the high occurrence in the elderly.[@B9] In younger patients, the proximal humerus fractures have distinct epidemiological and clinical characteristics, and are usually caused by high-energy trauma, such as traffic accidents.[@B10] [@B11]

Conservative treatment, consisting of immobilization with simple sling is indicated by up to 85% of cases resulting from low-energy trauma, since they have little deviation between the fragments, i.e., up to 1 cm or 45° according to Neer\'s classification criteria.[@B5] [@B6] [@B9]

Surgical treatment is indicated for unstable fractures with rotational deformity that are difficult to reduce and maintain.[@B2] [@B4] Among the most common procedures, fixation with plates and screws, percutaneous fixation with wires, tension band, external fixation, fixed-angle plates, blocked plates and arthroplasty stand out. Arthroplasty is usually performed on patients with extensive involvement are the articulating cartilage, in case of avascular necrosis or in elderly patients with complex fractures that are difficult to fixate, due to osteoporosis.[@B4] [@B12] [@B13]

Given the scarcity of epidemiological studies in Brazil, it is essential to survey and map the characteristics of individuals who have suffered proximal humerus fractures, as well as the impact of this clinical condition to health services, aimed at making better decision by professionals regarding assistance, preventive measures and reducing comorbidities and mortality. Thus, the objectives of this study are to analyze the profile of patients with proximal humerus fractures hospitalized and treated at Hospital São Paulo, São Paulo, SP, Brazil, and verify the average length of hospital stay, comorbidities and treatment performed.

METHODS
=======

This is a retrospective study of medical records of patients with proximal humerus fractures treated surgically at Hospital São Paulo, São Paulo, SP, Brazil, from 2008 to 2013. Exclusion criteria were considered patients who underwent conservative treatment, patients who were transferred to other services, or those who had incomplete records.

After detailed analysis of the records, 90 cases of proximal humerus fractures were identified. Three of these records were from patients who were treated by non-surgical methods and were, thus, excluded from this study. Parameters evaluated were: gender, age, trauma mechanism, associated diseases, length of stay and type of surgery performed.

Information in the database were stored and analyzed by an Excel 2010 software and a descriptive analysis of the data was conducted. Data were presented through percentages and averages.

This study was approved by the Ethics Research Committee of Universidade Federal de São Paulo, UNIFESP, São Paulo, Brazil, with under N° 385,618 and Resolution N° 18261713.4.0000.5505.

RESULTS
=======

This research traced the profile of 87 patients with proximal humerus fractures treated at Hospital São Paulo. There was female predominance in the sample (59.77%) compared to males (40.23%). The mean age was 65 years old for women and 47 years old for men. ([Table 1](#t1){ref-type="table"})

The analysis by age group showed a higher incidence of fractures in men between 30 and 39 years old and women aged between 60 and 69 years. ([Figure 1](#f1){ref-type="fig"})

Considering the mechanism of injury among women, most were low energy trauma, being 88.46% fall to the ground,

while among men the most common mechanism of injury was motorcycle accident (31.42%), followed by fall to the ground (25.71%). ([Table 2](#t2){ref-type="table"})

Among previous diseases reported by the patients, systemic hypertension showed higher prevalence, followed by diabetes mellitus, osteoporosis, osteoarthritis, high cholesterol and HIV. ([Figure 2](#f2){ref-type="fig"})

Regarding the surgical treatment of fractures in women, the most frequent were locked plate (53%), total arthroplasty (21%), locked intramedullary nail (19%), and partial arthroplasty (5%). Among men, the most frequent were locked plate (82%), locked intramedullary nail (8%), pinning (2%), total arthroplasty (2%) and partial arthroplasty (2%). ([Table 3](#t3){ref-type="table"}) The average length of hospital stay was 7 days (range 1-23 days). ([Table 4](#t4){ref-type="table"})

Table 1Sample distribution by gender and age.Age (years old)GenderN%MeanMinimumMaximumFeminine5259.77%65.261788Masculine3540.23%47.452282Total87100%58.1019.585

Figure 1Distribution of gender by age range.

Table 2Distribution by gender, showing trauma mechanisms.Fem%Masc%Automobile accident11.92%00.00%Running over47.69%514.28%Fall to the ground4688.46%925.71%Fall from stairs11.92%25.71%Motorcycle accident00.00%1131.42%Fall from height00.00%617.14%Physical assault00.00%12.85%Pathological fracture00.00%12.85%Total52100.00%35100.00%

Figure 2Distribution by gender of associated diseases.

Table 3Distribution by gender of treatment performed.Fem%Masc%Total arthroplasty1121.15%12.85%Partial arthroplasty35.76%12.85%Intramedullary nail1019.23%38.57%Locked plate2853.84%2982.85%Pinning00.00%12.85%Total52100.00%35100.00%

Table 4Days of hospital stay.Mean distribution of hospital stay according to gender.Time (days)GenderN%MeanMinimumMaximumFeminine5259.77%7.9123Masculine3540.23%7.58121Total87100%7.74122

DISCUSSION
==========

Presently, there is no epidemiological study of humeral proximal fractures in the national literature. Therefore, this study becomes relevant, especially if we take into account the socio-economic impact involved in the genesis of this and other traumatic injuries caused by domestic accidents (in the elderly) and traffic accidents involving motorcycles (in young adults), since the morbidity associated with this type of injury is significant, with functional disability ranging on average 2-3 months.[@B8] [@B14]

Several aspects were analyzed in order to characterize the profile of patients with these diagnoses treated at Hospital São Paulo. In addition, the data corresponding to the various types of treatment proposed, length of stay and associated diseases were also analyzed.

In this study there was a predominance of females over males (59.77% vs. 40.23%), data that corroborates the study by Kim

et al.[@B15] in 2008, in which a survey was made of data from patients seen at the emergency department with proximal humerus fractures diagnoses. From 180,300 cases, 128,200 (70%) were female patients, while 56,100 (30%) were male. A similar result was also found in the review by Court-Brown and Caesar[@B16] in 2006 with 337 patients with proximal humerus fracture included in the study, 70% of the feminine gender.[@B15] [@B16]

The mean age of patients included in this study was 65.2 years old for women and 47.4 years old for men. These data corroborate the findings of Kim et al.,[@B15] who found in their study an increase in the prevalence of this type of fracture with increasing age in both genders. Compared to women aged between 40-44 years old, the risk of proximal humerus fractures increased fivefold in the age group of 60-64 years old and 21 times in the age group of 80-84 years old, a fact explained by associated osteoporosis.

The sample in the study by Court, Brown and Caesar[@B16] was 64.8 years old on average, and most of the sample consisted of individuals aged between 50 and 65 years, as in the present study\'s sample.

Palvanen et al.,[@B7] in an epidemiological study conducted in Finland, found that the mean age was 78 years old for women and 73 years old for men. The longer survival rate in women causes the number of elderly women to be higher, increasing the risk factors for these fractures. These data corroborate those of the present study, which also found the a higher mean age for women, however the mean age in the Finnish study was much higher.

The most common mechanism of injury among women in this study was to fall from height (88.46%), and among men it was motorcycle accident (31.42%). Data from this study corroborates the study by Schwartz et al.[@B20] and the study of Kim et al.,[@B15] who reported that 88% of humeral fractures are caused by fall from height, followed by traffic accidents (8%). Most fractures occurred as a result from fall and direct impact on the fracture site (proximal humerus), which reinforces the idea that the etiology of this type of fracture is predominantly osteoporotic.[@B8] [@B14]

In our study, a small part of the population had osteoporosis as an associated disease, but this finding should be interpreted with caution, since health policies in the country are deficient and much of the population do not know they have the disease.

A number of strategies have been implemented in the US health programs for the prevention of falls among the elderly. Among them, making home a safer environment by eliminating the risk factors, increasing physical activity, installing more lights making the environment less dark, use of walking aid devices, wearing comfortable shoes, among others. A clinical trial showed that a multifactorial prevention program reduces in fact the incidence of falls in the elderly.[@B17] [@B18]

We can observe that, among men, the most common mechanism of injury was motorcycle accident. Early last decade, between 20 and 50 million people around the world became totally or partially incapacitated due to injuries caused by traffic accidents and about 10% occupied hospital beds during this period. The high incidence of fractures among men arising from this type of accident draws attention to the need for prevention policies and traffic education.[@B19]

Recent government campaigns to warn people about the consumption of alcoholic beverages, as well as the increased supervision and punishment in case of violation of traffic laws aim to reduce the number of accidents and deaths on the streets and roads of Brazil. Moreover, in medium to long term, it is believed that the mass of enforcement and education measures can change this epidemiological paradigm that exists in Brazil.[@B20]

In the present study, the most frequent surgical treatment fracture was fixation with locked plate (53.84% of women and 82.85% of men). Among women it was observed that, after fixation with plates, total arthroplasty was the most common procedure. This may be due to poor bone quality among osteoporotic women, which disrupts bone healing and may have a high chance of breakage and loosening of the implant. Treatment varies according to the type of fracture, and generally clean line fractures without deviation are treated conservatively with cast immobilization. The study by Checchia et al.[@B11] suggests that conservative treatment is indicated by up to 85% of cases, since it is a result of low energy trauma and exhibit little deviation from fragment.[@B11] [@B21]

There is no consensus in the literature regarding the best surgical treatment method for proximal humerus fractures and the experience with a particular technique employed by a certain group may not be reproducible in other centers. It is known that the use of plates and screws allows good fixation in bones with good quality, but it is not uncommon loosening of the synthesis material in bones with poor quality due to insufficient screw fixation, plus the ability to cause subacromial impingement syndrome by migration of the screws.[@B22] [@B23]

CONCLUSION
==========

It was observed in the population studied that most patients suffering proximal humerus fracture are predominantly female elderly victims who fell to the ground. Among male patients, the most common mechanisms of injury are traffic accidents. Most of the population served presented hypertension as prior comorbidity. The surgery most frequently performed was placement of locked plate; patients remained in hospital on average for 7 days.

It is, then, suggested that preventive measures such as the prevention of osteoporosis and falls in older adults must be urgently taken to reduce the occurrence of fractures related to aging.

It also requires more government investment regarding control measures and traffic education to reduce the accident rate.
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